Ionizing radiation enhances the engraftment of transplanted in vitro-derived multipotent astrocytic stem cells.
The subependymal zone (SEZ) is a region of persistent neurogenesis in the adult mammalian brain containing a neural stem cell (NSC) pool that continuously generates migratory neuroblasts that travel in chains through the rostral migratory stream (RMS) to the olfactory bulb (OB), where they differentiate and functionally integrate into existing neural circuitry. NSCs can be isolated from the SEZ and cultured to generate either neurospheres (NSs) or multipotent astrocytic stem cells (MASCs), with both possessing the stem cell characteristics of multipotency and self-renewal. NSs and MASCs home to the SEZ after transplantation into the lateral ventricle (LV) and contribute to neuroblast migration, with minimal engraftment into the OB observed in the adult mouse. Recent studies have compared the relatively uncharacterized NSC with the more established hematopoietic stem cell (HSC) in an effort to determine the level of stemness possessed by the NSC. Depletion of native HSCs in the bone marrow by lethal irradiation (LI) is necessary to maximize functional engraftment of donor HSCs. Our data show that the NSC pool and neuroblasts in the SEZ can be significantly and permanently depleted by exposure to LI. Attenuation of donor-derived migratory neuroblast engraftment into the OB is observed after transplantation of gfp+ MASCs into the LV of LI animals, whereas engraftment is significantly enhanced after transplantation into animals exposed to sublethal levels of ionizing radiation. By increasing receptiveness of the NSC niche through depletion of indigenous cells, the adult SEZ-RMS-OB can be used as a model to further characterize the NSC.